Neutron detection is of crucial importance for the neutral pion photo-production study on a neutron target that now is in progress at MAMI. Two electro-magnetic calorimeters, based on NaI and BaF 2 crystals, are used in the A2 experiment. While these calorimeters are optimized for pion decay photon detection, they have a reason able efficiency for neutron detection also. The paper describes the method, which has been used to measure this efficiency using the same data taken for pion photo-production study on deuterium target with tagged photon been of 800 MeV maximal energy. The detection efficiency is a rising function of neutron momentum that reaches 40% near 1 GeV/c.
Introduction
The A2 Collaboration at MAMI (Mainz, Germany) is engaged in a program [1, 2] to study γn-interactions for which neutron detection is of crucial importance. The A2 experiment consists of several detector systems described below. Two of them, the Crystal Ball (CB) and TAPS, have a good neutron detection efficiency. The CB neutron detection efficiency was measured previously in a 1997-1998 run at BNL using the reaction π − → 0 n and recently [3] using the method which will be described below.
Up to now the forward calorimeter TAPS has not been checked for neutron detection. It covers relatively small angle in the laboratory frame approximately 20 of polar angle.
But its acceptance in γn center of mass frame due to relativistic boost amounts to 50
that is a large part of the full acceptance.
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Experimental setup
The measurements were performed at the tagged photon facility of the Mainz Microtron accelerator (MAMI). An electron beam was used to produce bremsstrahlung photons, which were tagged with the upgraded Glasgow magnetic spectrometer.
The target was a Kapton cylinder of 4 cm diameter and 10 cm length filled with liquid deuterium. Photons, charged pions, and recoil nucleons, produced in the target, were detected with an almost 4π electromagnetic calorimeters (CB and TAPS [4] ), schematically shown in Figure 1 .
The CB detector is a sphere consisting of 672 optically isolated NaI(Tl) crystals, shaped a truncated triangular pyramids, which point toward the center of the sphere.
The NaI crystals have a length of 40.7 cm, which is equal to 15.7 radiation lengths or and, e.g., hadrons, these two light components lead to different signal shapes for the corresponding particles. The relative contribution of the fast component to the total light output is higher in the case of photons than for, e.g., protons or neutrons. This can be used for particle identification by integrating the signal over a short and a long time interval and comparing the two resulting calibrated energies.
Overview of the method
For the neutron detection efficiency measurement, we chose the π 0 photo-production on deuteron
where the π 0 decays to two photons. The reaction kinematics is completely determined if the pion and proton are detected and the beam energy is known. The π 0 momentum is reconstructed using the energies and directions of the decay photons. The proton momentum is determined by its deposited energy in the CB and track direction in the MWPC and the photon beam energy is given by the tagging spectrometer. 
Measurement of neutron detection efficiency.
The first step in a reconstruction of reaction (3_1) was neutral pion selection. This was done by choosing the photon pair in the CB with an invariant mass m closest to the π 0 mass m 0 . The m distribution is shown in Figure 2 (left) with a Gaussian fit to the peak. 
